Decreased programmed cell death in the uterine cervix associated with high risk human papillomavirus infection.
The relationship between apoptosis, apoptosis regulatory proteins, cell proliferation and human papillomavirus infection during various phases of tumor progression in the uterine cervix was studied. Apoptosis was defined by morphological criteria and the TUNEL assay. Expression of p53, bcl-2, bax, cyclin D1, Ki 67 and E6 protein was evaluated by immunocytochemistry. Presence of mutant p53 was detected using a mutant specific ELISA. Type of HPV infection was determined by PCR using type specific primers. Apoptosis showed significant negative correlation with increasing histological abnormality (p=0.0005). Higher tumor cell proliferation was associated with increasing histological abnormality (p=0.001 for Ki 67 and cyclin D1). There was significant correlation between histological grade and immunoreactivity of p53 (p=0.0001 ) and bcl-2 (p=0.0002). However, mutant p53 was expressed by only 12 of the 230 samples. Expression of bax and the bax/bcl-2 ratio showed an inverse correlation to histological grade (p=0.0003 and 0.0001, respectively). There was also an inverse correlation between extent of apoptosis and immunoreactivity of p53 (p=0.0001) and bcl-2 (p=0. 0001). A significant positive correlation between expression of the bax protein and apoptosis was evident (p=0.0001). HPV infection significantly correlated to the extent of histological abnormality (p=0.0001). High risk HPV-E6 protein also showed this significant correlation (p=0.0002). There was an inverse correlation between apoptosis and HPV infection (p=0.0002). High risk HPV infection was associated with decreased apoptosis and also increased human cell proliferation. Lowest levels of bax/bcl-2 ratio was also associated with HPV 16 and 18 infection (p=0.0001). Modulation of apoptosis and apoptotic regulatory proteins by high risk HPV infection may be an important factor in the development of cervical cancer.